
enclosure for keeping the partial pressure of oxygen in the 
pretreatment r egion low. 



3. (Amended) The coal pyrolysis pretreatment process of 
11, further comprising transferring the pretreated coal to 



REMARKS UNDER 37 C-F.R. 1.111 

All remaining claims are allowable. 

Allowed claims 5 and 15 have been combined into their parent 

claims 1 and 11. 

Allowed claims 7, 8, 10, 17, 18 and 20 have been combined 

with their parent claims. 

Claim 21 has previously been allowed. 

Claims 22 and 23 have been made dependent on the allowed 

process claim 11. 

All claims are allowable. 

CONCLUSION 

Allowance of claims 1-4, 6-14 and 16-23 are requested. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

Tn the Claims : 

Claims 1 and 15 have been cancelled without prejudice. 
Claims 1, 6, 1, 8, 10, 11, 17, 18, 20, 22 and 23 have been 
amended as below: 



1 . 



(Amended) A coal pyrolysis pretreatment apparatus 



comprising a pretreatment vessel for holding a bed of coal 
particles, a preheater for heating the bed of coal particles to a 
temperature below the coal pyrolysis temperature range, an 
enclosure around the vessel for preventing air from contacting 
the bed of coal particles, [and] an oxygen remover for removing 
the oxygen released from the heated coal particles and 
transporting it away from the enclosure so that the partial 
pressure of oxygen in the pretreatment region is kept low , and a 
vibrating m;.rhine co m peted to the vessel for vibrating the 
vR^sel and providing r^^nid mixing a n d he ating of coal particles 
entering fhP bed from the inp u t to provide uniform removal of 

oxygen from coa l particles. 

6. (Amended) The apparatus of claim 1, further comprising 
a gas [inlet] input connected to the vessel for contacting the 
coal particles in the bed with a sweep gas of low oxygen content, 
and a gas outlet connected to the enclosure for removing the 
sweep gas before the oxygen extracted from the coal particles 
builds up in the sweep gas and inhibits the deoxidation process. 



7 . 



(Amended) [The apparatus of claim 6, further 



comprising] a coal pyro l ysis pretreatment apparatus comprising a 
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,rP,treatmeni- vf^ssel f nr holding a bed of roal particles, a 
pr-PhPater for hRatina r h^ h^d of coal particlps tn a temperature 
V.P10W the co^l pvrolvsi ^ t Pmnerature range, an enclosure around 
thP vessel for prevent ina air fro m c ontac ting the bed of coal 
.;:.rt.icles . an oxvgen remover for removj ng the oxygen released 
fr-om the hpated coal particles an d t ransp orting it away from the 
Pnrlosure »o that th^ partial pres s ure o f oxygen in the 
pvp^reatment rpaion is kept low, and a flue gas source connected 
to [the] a gas input for supplying low oxygen concentration flue 
gas as an oxygen removal sweep gas to the bed of coal. 

8. (Amended) [The apparatus of claim 1] A coal pyrolysis 
prPtreatment apparatu s romprising a pretreatment vessel for 
holding a b^^ nf noal p ^rtinles. a preheater for heating the bed 
of poal particles to ^ temperatu re b el ow t he coal pyrolysis 
^pn^ pprature v^ncP. an en closure aro und the vessel for preventin. 

from cont^otina the HpH of noal particles, an oxygen remover 
for- removing the oxvgen release d from the heated coal particles 
and transporting it awav from the enclo sure so that the partial 
pressure of oxygen i n the pretreatment region is kept low , 
further comprising a collector for collecting non- condensable 
combustible gases from coal pyrolysis, and a burner for partially 
burning the collected non-condensable combustible gases and 
supplying hot, partially combusted non-condensable gases from the 
burner to the bed of coal particles to serve as a sweep gas for 
heating and removing oxygen from the bed of coal particles. 
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10. (Amended) [The apparatus of claim 1] A roal pyrolysis 
p.o^KPal-■ment ^p p^^^tus. comnrLsinq a prefr^afmPnt vessel for 
H^iHina a be d ^-o^l oar tirles, a p reheafPr for heating the bed 
nr..^ nart^^l^.c^ to a te -^ P^-^^^^re below the coal pyrolysis 




fr-nm oont^^t^no the be d of ooal p artirlps, an oxygen remover 
fov removing t-H^ nvvaen r ^i^^^^d from the heated coal particles 

tr-.n.cnor t^nr. -it awav from the enclosure so that the partial 
pr-Pssure of ox ygen in f h^ pretreatment region is kept low , 
wherein the greheater comprises a furnace holding ceramic balls 
of a size larger than coal particles in the bed, and provisions 
for circulating the ceramic balls from the furnace to the bed of 
coal particles for heating the coal particles in the pretreatment 
vessel and recycling the balls through the furnace for reheating. 



11 . 



(Amended) A coal pyrolysis pretreatment process 



comprising heating [the] a bed of coal particles in a vessel to a 
temperature below the coal pyrolysis temperature range, 
preventing air from contacting the bed of coal particles, and 
removing oxygen released from the heated coal particles from the 
enclosure before subjecting the coal to pyrolysis vibrating the 
......1 .nd o r^^HH^na raoi d mixing a nd h Patin g of coal particles 

.ntPrina the v>^H from an ^r. pnt to provide uniform removal of 

oxygen from coa l particles. 

17. (Amended) [The process of claim 16 further comprising] 
A roal pvro l y.^i^ pretreatment oro ress comp ris in g heating the bed 
of roal particles to a temperature below the coal Dvrolysis 



- 9 - 



08/835,419 



^.r. j..r^t.Mre r^r^n.. nrP.ve nMnc f a i r f rom rontacting fh^ bed of coal 
p.r-^ir1es■ ann r-^movina Q^ y^^n releaspd from the heated coal 




pvrnlvsis. supplying low oxygen flue gas as oxygen removal gas to 



the bed of coal. 



18 



(Amended) [The process of claim 11, further 



comprising] ^ ovro3 y^H« pretreR^ment process comprising 

h..^ina the h<^r^ nf coal P ^^tirles to a temperature below the coal 
pyr-rnvsis t:emp>=>r-.ture ran qp nrevent.ina air from contacting the 
hpH of coal p^^rticles. ^nd removing oxygen released from the 
hPated coa] particles from the e nclo su re before subjecting the 
^o.l ^n nvrolvsis, collecting non-condensable combustible gases 
from coal pyrolysis, and burning the collected non-condensable 
combustible gases for heating the bed of coal, and supplying 
partially combusted collected non-condensable gases from the 
burner to the bed of coal particles for removing oxygen from the 

bed of coal particles. 

20. (Amended) [The process of claim 11] A coal pyrolysis 
pv.^.^Patment r^^^^-^-'^ comt^rising heating the bed of coal particles 
ho a temoer^Mir-e below th^ mal pyrolysis temperature range, 
pr-pventina ^ "i ^ from co r f^cfina the bed of coal particles, and 
..n^ovina oxygen eased ^^^r. the heated coal particles from the 
.nr^ln.nre he ^r..^ .nb-jectj ng the coal to pyrolysis, wherein the 
heating comprises heating in a furnace ceramic balls of a size 
larger than coal particles in the bed, and circulating the heated 
ceramic balls from the furnace to the bed of coal particles for 
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-^p ip- 



heating the coal particles in the vessel and recycling the balls 

through the furnace . 

22. (Amended) [A] The process of coal pyrolysis 
pretreatment of claim H ■ further comprising providing a 
pretreatment vessel for holding [a] the bed of coal particles, 
[heating the bed of coal particles to a temperature below the 
coal pyrolysis temperature range in a preheater, preventing air 
from contacting the bed of coal particles in an enclosure around 
the vessel,] and [removing] transporting the oxygen released from 
the heated coal particles [and transporting it] away from the 
enclosure for keeping the partial pressure of oxygen in the 

pretreatment region low. 

23. (Amended) The [process of] coal pyrolysis pretreatment 
process of riaim 11. further comprising [contacting coal 
particles in a bed with an oxygen removal gas, removing the 
oxygen removal gas with oxygen removed from the coal particles, 
and] transferring the pretreated coal to a pyrolysis retort in 
the absence of air. 
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